Page 1 of 6 



THE .NAME OF ALLAH, THE MOST GftACfOUS, THE MOST MEftCfFUL 

DC Carcwsfs 



PART 2 





^ ^ qJ^uu v-s^iLo I ^9jJo uLujlc jJlS I V-Svj^ ^ L*j 5 > ^j^jujJI 

QJuSLo jouS vL juUL:: ^ u^AI Lo Jo-jucu\J OJiiLajoJI OjjIjJI Jjg^J v-Sv-Qi 6 j>SLqJI 

1) TKeA/evwn/ theorem/ :- 

&>ji £ LuuLjuJ U -iIjllc 6^9^>9joJI OjjIjJI Jjcpej La <— igJLLjcJ I AB ci *9 jLjJI vLuo-^J 

s^J| 

CUXjujI _Xj> I3 j-V.^LO V TH ”1 

LpjOoujI AiSlSLo AjogULoRjiH "2 
dgi QjjJ i L szjoJ I v _gjjJo ,j_C v_S I j I dgi QjJudl >. * juulscJLA '-—Jo 




R- 



~Ri + R 2 



xT s 



^^ilqjo AB £>&JI Llq^ ul 9 oLjjLC VOLTAQE ^JVTDEKJI 



^_5 \Jl 52J 



jLj L^xd a ^jjUUO B<3 ^Lj 03 LsjqJ I v-SNjlS 2 J 
^ AB ^ jl^JI v«9>9 v_Sv-Il 2 J v_sJlgj LpJS v_sv. Q X 1 A Lsgx> 6 jj|jJI lij 

Jl^_>JI jJu^ax) v_9 l jjJoog LsijoJ I £gjcxotx> £ 2 AjogLojoJI eSgLuuu 9 A 9 2 Ax>gLsjoJI 

= K 3 + KJIK 2 = K 3 +^- 2 

OjjIjJU qJLlJI ^jO 3 1-QjoJ ! L^j^juUL^J 3 ^ jg a C?} 3 QJO §J Uo jLjJI Ol juuSLLfi) ^S^SZJ 
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R th j o \jj>\ oaS 9 



1^. ld)_L 0 j> cUjliaj 0 Lssjo 9 £,>aJI v _9 v_s\JUI LOAD Jl C>a5 Jlszj 

! QJ j-lo £,_j4lJI <-9 v_SV_*joLo v_SvJU I jLjJI ^jljujCsJ jJlQJ d AS 9 V-sJ I I £. 7^ Lg - juO-»-9 Aj 09 LfijO 9 

*™ - A / <*„+ V 



— VvV 



-=_ v s 



(a) Finding V TH 



AVv — 



Same 

voltage 



+ [vth- ^ ) Vs replaced 

/A ] 2 bv short 

Cz) 




/f-pH = /f-j] + /? l II /f 2 



<b> Finding /f TH 



AW 



-Ovl 



o js 

fc) Thevenin equivalent circuit 



FIGURE 3 2 



Example of the simplification of a circuit by Thevenin*s theorem. 



! ojS 0^ JLixJI lSj 



EXAMPLE 10 









Find the Thevenin equivalent circuit between A and B of the circuit in Figure 33. 



FIGURE 33 




H 

First, remove R L . Then Vth equals the voltage across ^7 + R 3 , as shown in Figure 
34(a), because V 4 = 0 V since there is no current through it. 



i'TU — 




R 2 + R 3 \ _ / 690 H \ 

+ r 2 + « 3 / s ~~ \ 1690 a) 



10 V = 4.08 V 



To find first replace the source with a short to simulate a zero internal resis- 
tance. Then R[ appears in parallel with R 2 + R 3 , and i ? 4 is in series with the series- 
parallel combination of i?[, R 2 , and R 3 , as indicated in Figure 34(b). 



R th — R 4 + 



Ri(R 2 + ^ 3 ) 
R j + R 2 "+■ Rj 



1000 n + 



(1000 Q)(690 ft) 
1690 ft 



= 1410 a 
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2) Superposition theorem 

?! cul v_svJt2J ... L^.o oLoglojoJI v_9 Cig^rgjoJI oljLjJI vL* jUl;> y^ilguJI 

oSjjjuj Oj9-juJ cuts v^S^LJ! jjuSD 3 J0I9 ^ J^jLjuJUU jJLa^jQ ^jJO jjlS L)JUl£ LiJ> ^SVjlS2J 

■ ^-9 v-S^-*juL^JI jLuJI ^jljuul^J 9 

v-S^uuIjoJI v^Svi^JI jLuJI ^JLJUUC^j v_9 9 JLg_> jJb^ax) J^J i_Si culxxsdl ^pjiaj jj$j qjJsu 9 

. OJ^-gJ jX^xo J5 qjo oljLjJI (olfi>bsj\JI v_ji_*jul>) 9^ O^- AoglajoJI 

joJj jo j OJ 09J jXcuo J5J ologlfijoJI £ _X_^_z%J I v_ 99>9 ^jtJuuc%jLd> jLjJU jiL^ao UjulC 9J (jjULflJ 

i 3> 9 AcLu v_svjUjVI9jJI <-_*_*jul> /a^saxx^- 

_311:313 ^ jugls c9 0* />\KJI 



Tiie approach to superposition is demons trated in Figure 16 for n senes-paralLd 
circuit with two ideal voltage sources. Study the steps in this figure. 




(a) Problem: Fand A. 




fb! Replace with zero resistance i short ). 





C'e j Replace with zera rcf.l i :tanLL‘ (short). 




rg | Find l? due to V a = 






y R i +R I i 



ft M 3 



— 'Wv — i 


— Wv^ 


l *' J 


>, * s - 




tFw. -5 



ih| Restore the original sources. Add ^ 1s and 
to gel the LLLim.1 Mthey are in same direction J: 



A FIGURE 1 & 

Demonstration of the superposition method. 




ict Find ff 5 - and f T looking hum V^,: 
^TtSLi = ^SI^TrSl} 




(fl Find jTl- t acid I I looking (mm 
Rti&J- R S + R 1 11 R 1 
%*>= v ^ R [-^u 



1S0 Qsujla. JU JLuo Jq_*juuI 00 

Ideal voltage source means that internal resistance of source equals OQ . 
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3) Wye-to-Delta(& vice-versa) theorem : 

v_a_hjul>- I jAS uLuiC < -L»j .... (olo^iiLo (_^C 6jL^c)6jjl jJI (jjo 1 Ld> v9^-laxxJI 

/*£jJ ‘LslSuoJI AjogLcjoJI 



R c 






R _ RaRc 

1 Ra + Rb + Rc 

R - &&&€ 

Ra Rb + Rc 



R 3 



^A + + *C 



LSlg v»sJi LJ^> {Jjo "1 

^>JI * 

/X0juU OjC^T^joJI 
( V-S^jlSJ O^Jjgb^oJI) 

cU\JLJI ^gjo^uo l_9 



cSlg ^sJI LJ^ Jl^lLju u ] v-S^-ol 




(a) /f A , and form a delta* 



fb ) Jf [h /? 2+ and /?j form an 
equivalent wye. 



R\R 2 + R\R$ RiR^ 
Ri 
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U:> I ch^ ~2 




* 




Rc = 




4) + 5) Mesh current & Nodal voltage law:- 

V-9g (jjC‘ I^juXSaJ JI.igj J v_S\ijj 0^ ^jjUUO yOX 
£gjoj%jo gl jJu^uJI Jl£_> ^SgLuJUj ologlsLoJI £ ig^peJI £gjojto ul v_s^ g KVL v _gJaj^> ujJjo 

. ySt^a i3gLuuuj3> OjjIjJI v_ 9 
i-Si ijSj IjJulC gJ col v_sOlS^ 

Jjjuugj 2 Lg A mkQ'iG) 
OJl> £ /x£* 9 6jt>lg JS V_9 KVL,JjJajui> g 
i-SgLuJu Jg\JI vS^-JI v_9 cbjlkiJI v_sOl2j 
Rl , R2o^ix>gLojoJI £ ^g^JsJI £gja2ex> 

- r, a,; + r 2 a, -y 

-W + r^-i,; 

IpJuo co>-jbJI sSgLuuu cUaijjuo ,jjo qJL>l_)JI oljLiJI £gjOJ*jo ul v_s^> g KCL SrS^ 'Jl-^j 



A] Aj 




&>^l vj v^s^juLoJI jLuJI — <*-9 PJSlSuoJI *-^ 03 LqjoJ ^ ^^_ajul&jo ^j* 9 <*-9 vJ?>9 3 ^ * lo 
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R, 



Wr 



R? 



B 



R< 



A «> ^ f * 



dJiS tSj 6jjl^ UjulC 9J 

\jDySU jjjA S 2 J 9 (jLuJI IdJJbLC /x-ajulAjuu v_svJUI JoijjJl) ^9 j 0 LgjOouuiiJLQi 

C v_9>9 v_s^iL»j 9 cdoiijJI l >o ciJL>ljJI 9 cL>jbJI oljLjJI olfcbsjl 
o 



R, 



R, 



▼ 

D 



ologlojoJI ^ 9 jcx<cjo £ QjjJaijJ qjj Ag-sJI 

CJkS Mio v_sy qJa.QjJI JulC U9SjLoi cJ^LszjoJI 

cv t -vj/n, = (v a -v)fK, + (X -o;/r. 



B C* 



B 



c0ul Juocay fiJ-$ 

«ujI c Li Ol 



made by 

TOM 



